Introduction
Signal search analysis is a versatile method to detect, analyse and characterize sequence motifs that are positionally correlated with a functional site in a DNA sequence, for instance a transcription start site. The method has been developed for the analysis of eukaryotic promoters but has a much broader application potential as illustrated by the example shown on this poster.
Input to a signal search analysis procedure is a data structure called a functional position set. A functional position set consists of pointers to positions in DNA sequences stored in a database and is used to extract a corresponding set of fixed-length DNA sequence fragments of desired length and location relative to the functional sites. The extracted sequence fragments are then scanned in a sliding window in order to determine the local frequencies of particular sequences motifs.
The central concept of signal search analysis has been formalised as a " locally over-represented sequence motif. The definition of a locally over-represented sequence motif has three components: (i) a motif description, e.g. a consensus sequence or weight matrix, (ii) a corresponding cut-off value, and (iii) a region of preferential occurrence. For instance, the eukaryotic TATA-box is a locally over-represented sequence motif that can be approximately described by the consensus sequence TATAAA, a cut-off value of 2 mismatches, and a region of preferential occurrence extending from 35 to 20 bp upstream of the transcription start site.
The signal search analysis server
The signal search analysis server [1] provides access to four different computer programs as well as to a large number of precompiled functional site collections. The programs offered allow (i) the identification of nonrandom sequence regions under evolutionary constraint, (ii) the detection of consensus sequence-based motifs that are over-or under-represented at a particular distance from a functional site, (iii) the analysis of the positional distribution of a consensus sequence-or weight matrix-based sequence motif around a functional site, and (iv) the optimization of a weight matrix description of a locally over-represented sequence motif. These programs can be accessed at http://www.isrec.isb-sib.ch/ssa/. The different types of methods have been dscribed in a serious of previous papers [2] [3] [4] [5] .
An Example
Fig. 1 Signal occurrence profiles for the Shine-Dalgarno motif AGGAGG for two bacterial species. This consensus sequence motif, which is complementary to the 3' end of bacterial 16s ribosomal RNA, was searched for in a sliding window of 10 bp allowing for one mismatch.
